ABSTRACT Information quality, considered abstractly, may seem to be a relatively straightforward matter. Information should be accurate, up to date, useful, and attributable to reputable sources. However, determining the quality of a specific piece of information for a specific use is a more complicated process. The concept of applied information quality is defined in this paper as a judgment of information quality (1) made by a specific person or persons, (2) in a specific situational context for use of that information, and (3) based on the characteristics of the information. Each of the three elements of the judgment influences its outcome. Information judgments are made by individuals in the context of their discipline and community of practice. The situational context includes the specifics of the context for use of the information, the questions that the information must address, the strategy for locating potentially relevant information, and the body of information that is retrieved and is available for judgment and use. The paper focuses on the third element of a judgment of information quality--the characteristics of the information on which the judgment is based. These characteristics are grouped for discussion under six metaquestions: What is the information item of interest? How was the focal information created and when? Who is involved with the focal information? From what perspective was the information created and why? What relationships does the focal information have to other information--its antecedents, sources, and other related information? What approval, review, or other filtering processes, if any, has the information gone through? Approaches to improving quality judgments can focus on improving the information itself, improving the channels that organize and deliver information, or improving the individual's ability to judge the quality of information for a specific purpose. These are not mutually exclusive and, probably, all should be pursued. Applied judgments of information quality are ultimately the responsibility of the individuals using information; they
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INTRODUCTION
Information quality is a conundrum. When we talk in the abstract about information quality, it is easy to develop a list of desirable attributes: information should be accurate, up to date, useful, and attributable to reputable sources. However, when considering the quality of specific items of information and their usefulness in specific situations, complexity arises. Although individuals and groups may have some shared understanding of quality, differences always will exist between groups and between individuals in the same group. Different understandings of quality are demonstrated repeatedly by conflicting "expert reviews" of the same manuscript or research proposal.
Information quality also can be interpreted differently for different situations.
Intrinsic quality--however defined--is always important, but relative quality also matters, especially in situations in which information is scarce and decisions must be made.
JUDGMENTS OF INFORMATION QUALITY
This paper presents a framework for thinking about the quality of specific information in specific circumstances--a concept that might be termed applied information quality. The applied quality of an item of information can be viewed as a judgment of information quality (1) made by a specific person or persons, (2) in a specific situational context for use of that information, and (3) based on the characteristics of the information.
INDIVIDUALS A5 JUDGES OF INFORMATION (~UALITY
The concept of applied information quality centers on judgments made by indi- but also the patterns of information use among specific communities of practice to which they belong.
SITUATIONAL CONTEXT
In the framework presented here, individuals judge the quality of information in terms of its use in specific situations. Many aspects of the situation in which information is needed affect the perception of quality. the situation affect the information that is relevant. Stakeholders consist of decision makers in a particular situation and other stakeholders who must accept or tolerate the results of the decision. These stakeholders are audiences for the quality judgments that individuals make. Since information is used frequently to defend, support, accept, and reject decisions, credibility of information with stakeholders should be an important factor in judgments of information quality.
The problem framework in a specific situation can be defined as the components of the problem and their relationships to each other. Because different perceptions of key components and relationships undoubtedly exist, arriving at some consensus about the major elements of a problem is not only good decisionmaking practice, but also is helpful in making information quality judgments.
The use of analytic frameworks in the development of guidelines to clinical practice is an excellent example of the power of this approach. 2 The developers of the Guide to Community Preventive Services, 3 now in preparation, also are developing logic and analytic frameworks as a means to review evidence and make recommendations. While not every decision situation may call for formal consensus on an analytic model of the problem, some articulation of the main components and relationships will be extremely helpful in the total information-use process A second aspect of the situational context for quality judgments is implicit or explicit questions for which information is being sought. Care taken to formulate questions that can be addressed by the type of information that is available publicly can reduce frustration. Information-seeking strategy, the third aspect noted in Table I , is covered by other papers in this issue of the Journal of Urban Health. Thoughtful reflection on the questions posed may suggest the disciplines or professions that are likely to be interested in answering those questions, the publication and communication patterns of these people, and the kind of information likely to be available.
The nature of the body of available evidence, the last item in Table I, often conditions judgments of quality about specific pieces of information. The science and art of synthesizing a body of information in a systematic and formal way is beyond the scope of this paper. However, individuals who need to assess the quality of available information in terms of their own needs accomplish an informal synthesis by comparing what is available and making relational judgments. The individual must also decide, in relation to a specific situation, whether less-than-ideal information is better or worse than no information at all.
CHARACTERISTICS OF INFORMATION AS THE BASIS FOR QUALITY JUDGMENTS
Items of information can be described in terms of their characteristics, such as the people responsible for creating and presenting the substantive content, the time and conditions under which the information came into existence, the research methodology producing the results, the background of the expert synthesizing or propounding the information, and the means and format of publication or presentation. Additional characteristics of information are the subject of the information, its theoretical base, or its relation to other sources of information or other versions of the same information. The characteristics of information useful to consider in judgments of applied information quality are the main focus of this paper and are developed in more detail after a discussion of some established approaches to information quality.
APPROACHES TO JUDGMENTS OF INFORMATION QUALITY
Many approaches to judgments of the quality of a specific item of information involve a delegation of the judgment of quality. Instead of judging the quality of the information directly, we rely on the judgment of quality made by others.
Examples of delegated quality judgments include relying on peer-reviewed journals, making use of expert syntheses, or focusing on information provided by reputable institutions, organizations, or individuals. A delegated judgment is still a quality judgment, but of some aspect of the context of the information--such as the reputation of the journal in which it was published--rather than the content of the information itself. Table II lists, as examples, some frequently used approaches to quality judgment.
Peer review has been mentioned as a type of delegated judgment. Although the limitations of peer review are well known, it is still a widely accepted yardstick of' quality. Reputation is another generic approach to quality judgments that is widely used and is also a delegated judgment. The institution, the organization, or an individual, known through some aspect of reputation, is accepted as a credible judge of the direct quality of information.
TABL~ I I Some Frequently Used Approaches to Judging Information Quality
Peer review Reputation and popularity Familiarity Methodological rigor Expert review and selection (transparent criteria) Criteria-based review and selection (explicit criteria) Evidence-based medicine 9 use of the best available evidence for clinical decisions 9 hierarchies of evidence 9 processes for assessing types of studies and reports
Another approach to information quality is one used more implicitly than explicitly, We might term this approach the familiarity factor, that is, the tendency to find information credible if it fits familiar disciplinary, professional, or problem A related approach can be termed criteria-based review and selection. Here, the emphasis is on specific criteria, usually proposed by experts and either applied by them or made available for others to apply. Criteria can sometimes be sufficiently specific to permit an unambiguous application, such as a requirement that information used for promotion and tenure decisions must be published in a peer- (Table III) .
WHA'r INFORMATION ITEM IS OF' INTEREST?
Quality judgments are made about a specific information item or "thing," which is referred to in this paper as the focal information, meaning whatever information judging. Buckland's analysis suggests that the notion of information itself carries with it the idea of a human judgment about the thing's capacity to inform.
We commonly refer to specific text and image things as information, thus attributing to these things the capacity to inform. It is often unclear to which specific referent, or information thing, we are referring as information. When we talk about the quality of "information," we may be referring to a specific semantic meaning, such as a statistic, a conclusion, a definition, or a description of outcomes. We also may be referring to the intellectual object that presents the information, such as a scientific paper, a technical or organizational report, a statistical table, or a Web page. At a still more general level, we can talk about information as the product that makes focal meaning available to the public: a journal, a knowledge base, or an information resouz'ce. Table IV presents a typology of various levels of information things. The level of information at which we make a specific quality judgment is not so important in itself, as long as we are aware of what we are judging.
HOW WAS THE FOCAL INFORMATION CREATED, AND WHEN?
The methods or processes by which focal meaning comes into existence shape that meaning. This is true for findings that come into existence as a result of research design and implementation, as well as for expert synthesis of information and other methods of creating new information. Understanding the specific means by which focal information was created, as well as the credibility of those means for an audience of stakeholders, is an important part of judging information quality.
Bias refers to the ways in which methodology skews outcomes. Understanding sources of bias is important for quality judgments. It is useful also to think of all methods decisions--and other decisions involved in generating information--as choices, either conscious or unconscious, that shape outcomes. Perspective is a more general word to describe the fact that creations are shaped by their creators.
Perspective should not be viewed as an indication of bad information quality, but rather as an inevitable outcome of the creation of information. Looking for perspectives that shape information, and factoring them into the assessment of the information's usefulness, is part of a thorough quality judgment.
Disciplines and professions have preferences for research methodologies. Presenting a definitive typology of methods of generating information is a major undertaking and well beyond the scope of this paper. One difficulty among many is various levels of granularity at which methods can be described and analyzed. Table V presents, for purposes of example only, some ways of creating information. Descriptions of rigor in these areas can be found in many disciplinary and professional traditions.
The question of when information was generated is important, but often unanswerable. In our current system of print publication, the date of publication usually has to stand for the date of the information, although the actual research or synthesis producing the information may have been done substantially earlier.
Information on the World Wide Web often is dated less reliably than is print information.
WHO IS INVOLVED WITH THE FOCAl-INFORMATION?
Making quality judgments about the people involved with information is a timehonored method of making a judgment about the information itself. These quality judgments frequently extend to judgments about the credibility of an individual's professional credentials and affiliations and an institution's or company's reputation. In making these judgments, attention should be paid again to the various audiences for the quality judgment in the particular decision situation. How will different audiences perceive the credibility and authority of, for example, physicians, chiropractors, government agencies, associations like the American Heart Association or the American Medical Association, or industries such as pharmaceutics?
In addition to judging who is involved with information, the roles that they play also can be the focus of a quality judgment. For our well-established print publication systems, roles such as researcher, author, editor, and publisher are well understood. For newer genres of electronic publication, roles have not yet solidified under generally understood and accepted terminology. The term webmaster is ubiquitous, but it is unclear, from Web page to Web page, how much content authority this title implies.
F'ROM WHAT PERSPECTIVE WAS THE INFORMATION CREATED, AND WHY?
Perspective has been mentioned already as a way to consider factors that may condition the shape of information and, therefore, may be important to consider in quality judgments. Looking at the purpose for the creation of focal information Approaches to improving quality judgments can focus on improving the information itself, improving the channels that organize and deliver information, or improving the individual's ability to judge the quality of information for a specific purpose. These are not mutually exclusive; all, probably, should be pursued.
If quality judgments are to be based on certain characteristics of the information, then one must be able to identify those characteristics. Preventive Services9 now being prepared, are exemplary, both for the prejudged information they will provide and for the explicit standards and methodologies that also will be available. Prejudged products of other kinds also can be very Because judgments of information quality depend on specific situations, individuals who use information, whether prejudged or not, need training, support, and assistance in becoming good judges of information quality. Processes, guidelines, and lists of criteria for specific types of quality judgments are needed as aids to individuals making these judgments. Such guides can focus on specific research methodologies and products, for example, evaluation of meta-analyses or practice guidelines. Typical lifelong learning opportunities, such as articles, symposia, and workshops, can strengthen the ability of individuals to make information quality judgments.
CONCLUSION
The conceptual framework for applied information quality views the quality of any given information as a judgment that is (1) made by a specific person or persons, (2) in a specific situational context for use of that information, and (3) based on the characteristics of the information. This approach places the ultimate responsibility on the individual, either to make a specific judgment or to delegate quality judgments to credible sources. The individual must integrate the information based on experience and on an analysis of the situation at hand. The responsibility of the professional and information infrastructures--and of information professionals--is to simplify access to high-quality information (with the indica-tors used for the quality judgments clearly articulated) and to support individuals in making decisions of information quality.
